SUMMARY In 3 cases of keratoplasty in aphakic eyes 4-8 months after surgery a gradual flattening of the anterior chamber was observed. During the initial postoperative months there was no suggestion of any impending complication. No synechiae at the anterior chamber angle were present, the anterior vitreous face had remained intact without being in contact with the posterior corneal surface, and the intraocular pressure remained within normal limits. Separation of anterior synechiae as well as vitrectomy via pars plana resulted merely in a temporary amelioration of this condition. Within a few days the anterior chamber was abolished again. The even in patients who had normal tension preoperatively. He comes to the conclusion that virtually only those patients in whom preoperative glaucoma could be ruled out, or those whose tension did not exceed 27 mmHg in the first postoperative week, have no protracted tension problems. Kaufman'0 attributes postsurgical rise of tension to a pupillary block caused by vitreous hernia.
Most authors therefore suggest one or more peripheral iridotomies or iridectomies, as is usual in conventional cataract operations. Zimmerman and Olson'3 found a significant decrease in frequency of postoperative rise of tension in those cases in which the diameter of the donor cornea has exceeded that of the host flap by 0 5 mm on an average.
Patients and methods
During postoperative follow-up of patients on whom we had undertaken combined cataract-keratoplasty surgery or a corneal transplant for aphakia during the past 2 years we noticed a phenomenon which is not comparable to any reported observation on this subject. In 3 patients we detected about 4-8 months postoperatively an advancing flattening of the anterior chamber. During the first few months after surgery the postoperative course was essentially inconspicuous. There were no goniosynechiae, the intact anterior hyaloid membrane had no contact with the cornea, and tension was within the normal 528
Athalamia as a late complication after keratoplasty on aphakic eyes range. We have therefore searched our files of patients operated on within the past 2 years in order to discover from the surgical notes and the notes on the postoperative course a pointer to the cause of this phenomenon. Of the 72 perforating keratoplasties performed during this period 7 were done on aphakic eyes. In 9 cases corneal grafting was combined with cataract extraction. Anterior vitrectomy was necessary in 4 aphakic eyes, and twice during combined procedure. February 1977 a perforating keratoplasty (7 0/7 5 mm diameter) was performed. The anterior hyaloid membrane remained intact. Postoperatively the graft was clear and the anterior chamber deep; the intraocular tension remained normal. On 25 May 1977 the anterior chamber had flattened, anterior synechiae were not present. On 20 June 1977 the anterior chamber existed only in the pupillary area, the iris lay close to the posterior corneal surface circularly, the vitreous had no corneal contact. 21 June 1977: posterior sclerotomy was performed, anterior synechiae were separated and the anterior chamber was filled with Ringer's solution. A few days later the anterior chamber was flattened again. The tension could be regulated to some extent by cyclocryopexy. 25 August 1977: vitrectomy via pars plana with the Kl6ti-vitreophage, separation of anterior synechiae, and filling of anterior chamber with Ringer's solution. Thereafter the anterior chamber stayed only for a few days. A cyclodialysis and a renewed cyclocryopexy effected no enduring success. Finally, vision was reduced to perception of hand movements close to the eye and deficient light projection. The graft showed epithelial oedema; stroma was clear.
Discussion
Anterior synechiae, particularly goniosynechiae accompanied by secondary glaucoma in aphakic eyes after corneal grafting, are not unusual. A likely cause would be retrocorneal membranes forming after destruction of endothelial cells of the cornea14 or occasionally epithelial invasion. '5 Boke'6 observed anterior synechiae mostly in cases of H. D. Gnad Fig. 1 Change in corneolimbal angle (a) after penetrating keratoplasty when using same size donor button as recipient bed '8 recurring inflammation, as in herpetic keratitis or if the keratoplasty was accompanied by loss of vitreous. In our cases we saw similar anterior synechiae after anterior vitrectomy; however, these adhesions were separable and did not show a tendency to indirect athalamia.
Zimmerman and Olson'317 developed a mathematical model which depicts the relationship between the technique of a keratoplasty and the width of the chamber angle (Fig. 1) . Accordingly, large grafts, small donor corneas, and extensively and closely placed sutures'8 lead, through gathering up of the tissues, to a narrowing of the chamber angle, provoking the liability to secondary glaucoma. The authors suggest that the structures of the iridocomeal chamber angle are held stable by an anterior and posterior support mechanism. Anteriorly Descemet's membrane and the line of Schwalbe and posteriorly the lens, the zonule fibres, and the ciliary body seem to be a prerequisite for the maintenance of the chamber angle.
As by combined cataract keratoplasty surgery both supporting mechanisms are involved, one can imagine that aphakia may promote the development of a secondary glaucoma after keratoplasty. With this concept of diminution of the anterior segment of the eye in mind one can also explain the slow increase of flattening of the anterior chamber which could be observed in our cases. The solid vitreous body firmly fixed to the vitreous base can shift only within limits into the subvitreal fluid area in cases of posterior vitreous detachment. The iris diaphragm rests on the anterior hyaloid membrane with far more tension than in a case of simple aphakia. The aqueous flow to the anterior chamber is impeded despite iridectomy, which usually cannot be made quite peripherally in the course of combined keratoplasty cataract operation. Finally adhesions between iris and vitreous could further increase the resistance of outflow. The phenomenon of postoperative flattening and abolition of the anterior chamber of aphakic eyes after keratoplasty was exclusively encountered in cases in which the anterior hyaloid membrane remained intact during the operation. It is conceivable that this late complication might not have occurred after a preventive anterior vitrectomy. Further studies of that possibility are indicated.
